A pot experiment was conducted in order to study the transfer of Cd from soil to the 
Introduction
Soil are essential resources for food production. Heavy metal contamination of soil is of importance both in ecological and health aspects. Some of the heavy metals are known as essential microelements (e.g. Fe, Mn, Cu, and Zn) while others like Cd, Ni and Pb may be toxic both for plants and animals (Adriano, 1985) . Extreme contamination of soils is usually the consequence of human activities. Their accumulation reduces soil fertility, soil microbial activity, and plant growth as well as the quality of agricultural products. Cadmium enters into the food chain and its weekly human intake threshold limit is 0.525 mg Cd per capita (Bergmann, 1988) . In the last decades, Cd is a recognized contaminant in the environment. Sources of contamination are fossil fuels, metal industry, mining, wastewater and traffic (Kloke, 1981) . Thus once ecosystems are contaminat-ed by this hazardous element, this become potential threat for many years. Their danger can only be reduced either by dilution in the environment or by being covered or buried for example by sediment (Morgan, et al. 1986 ). Cadmium is mostly used for the galvanization and alloy of other metals as well as for making paints, batteries and catalyzers.
Used metal fittings, rubber, plastics, tires, paints etc are materials emitting Cd in the environment (Adriano, 1985) . Soil contaminations by heavy metals are also caused by sources of agricultural origin; sewage sludges, fertilizers, liming materials and pesticides (Adriano, 1985) . Among fertilizers, phosphates are potential sources of Cd contamination (Adriano, 1985 and Bergmann, 1988) In soil free of contamination, soil Cd levels are determined by parent rocks. Rocks of volcanic origin usually contain less Cd than alluvial rocks. Cadmium is relatively immobile in soils; therefore it may accumulate in concentrations having environmental hazards (Kloke, 1980) . There is no satisfactory information for plant uptake and total Cd content of soil in Bangladesh. Cadmium uptake of plants is a function of forms of Cd in soils. Soil properties influencing Cd uptake in plants are: pH, soil organic matter, redox potential, temperature, total Cd content, and the presence of other soluble compounds or ions (e.g. Cu, Zn, and Ni).
The aim of this study was to determine the transfer of Cd into food chain through vegetable crop uptake and its effects on plant growth and plant nutrient contents.
Materials and Methods
The soil used in the experiment belongs to respectively. The available nitrogen of the soil was determined by alkali distillation method using Devarda's Alloy as described by Black (Black, 1965) 
Results and Discussion

Fresh and dry matter production
An increase in yield of 20.8 and 21.7 % were observed in lettuce and 59.5 and 38.7 % in spinach fresh and dry matter production of shoot, respectively (Table I) . Lal sak was found to be sensitive to Cd-toxicity with a reduction of 1.6 % in fresh weight and 7.4 % in dry weight and for data sak yield reduction was 38.8 and 22.9 % in fresh and dry matter production, respectively. Lehoczky et al. (1997) found a maximum fresh weight reduction of 43 % (at 100 mg/l Cd in relation to the control plants) in corn shoot. Fresh matter production of lettuce and spinach root increased by 17.9 and 26.4 % respectively while root dry matter was increased by 17.7 and 20 % in these two vegetable crops. with the findings in garlic and spinach (Lehoczky et al., 1997) and in lettuce (Gracia, 1996) . They observed reduced dry matter yields of plants due to higher Cd concentrations. Gerzabek and Ullah (1990) reported a depression in dry matter yield of maize due to Cd application. They also observed that root was less affected by Cd than shoots.
Mineral nutrition
Average nitrogen, phosphorus, potassium and magnesium content of lettuce, spinach, Lal sak and data sak are presented in the et al., 2000) , in lettuce, maize and pea plants (Harnandez et al. 1996) , in maize (Gerzabek and Ullah, 1990) , in lettuce and other crops (Morel et al. 1994) . A similar phenomenon was found in all vegetables in the present investigation.
The investigated crops varied in their ability to absorb Cd and to transfer it to the different parts of the plants. Roots had much higher transfer factor (2 -25 orders of magnitude) than that of shoots. Low transfer factors were found under control condition compare with those of 5 mg kg -1 cadmium treatment ( Table   III) . Results showed that Data sak had the highest transfer factor (0.22 and 0.83) in vegetative parts followed by spinach (0.03 to 0.74) indicating that the two vegetables are the good accumulator of Cd. These two crops should not be cultivated in the cadmium polluted agricultural fields. When the results of this experiment were compared with the transfer factors found by Garate et al. (1993) the values obtained here for lettuce are seen to be larger, though differences are less than an order of magnitude. Garate et al. (1993) reported 7 to 10 times higher Cd concentration in root than shoots of lettuce. Hernandez et al. (1996) found five times higher Cd concentration in plants.
Conclusion
As a consequence of the Cd contamination, dry matter production of lettuce and spinach increased while it decreased for Lal sak and data sak. The contents of N, P, K and Mg in all vegetables roots and shoots with increasing level of Cd shows the variations in elemental concentrations in different plants. The investigated vegetable crops had differential abilities to absorb and accumulate Cd in both roots and shoots.
